ABSTRACT. We measured the L14C values in 57 rings (from AD 1824 to 1880) of a white spruce grown in Mackenzie Delta (68°N, 130°W), as part of our continuing study of the &4C variation related to solar activities. The values exhibit a 10% ° fluctuation with an 11-year periodicity anti-correlated with the solar activity cycle. We also measured the 14C values in 6 rings
INTRODUCTION
14C nuclei in the atmosphere are produced by cosmic-ray-generated neutrons in 14N(n,p)14C reaction. After production, these nuclei react rapidly with ambient atmosphere to become 14C02 molecules. The concentration of the molecules is mainly determined by their production rate and transfer rate, first to the troposphere from the stratosphere where most of them are produced, and then from the troposphere to the deep-sea sink reservoir. Since cosmic ray intensity is modulated by interplanetary magnetic fields, the strength of which depends on solar activity, it is expected that the concentration is anti-correlated with sunspot numbers. While longterm change in 014C in tree samples, which reflects variation of atmospheric C concentration, has been studied by many investigators and the correlation established beyond any doubt (eg, Stuiver & Quay, 1980 , and references therein), the magnitude of the expected 11-year variation remains questionable (Damon, Long & Wallick, 1973; Povinec, 1983) .
There was some indication that z14C values in grains and trees grown at high latitudes show 11-year periodicity (Baxter & Farmer, 1973; Povinec, 1983 (Fan et al, 1983) . In this paper we shall report a14C in rings from AD 1824 to 1880. We also measured the z 4C in 1940-1945 rings, looking for the signature of a14C increase, due to two large solar flares that occurred in 1942 and were reported by Forbush (1946) . The measurements were made by two institutions; the 1824 to 1880 rings were measured at the Department of History, Peking University; the 1940 to 1945 rings were measured at the Department of Physics, Nanjing University. The measuring systems used were similar, a liquid scintillatorphotomultiplier tube device. Two photomultiplier tubes were connected in coincidence to count 14C decay electrons with a pulse height discrimination to reduce cross-talks between the two tubes. There was however, a slight difference between the two systems. At Peking University, 5 to l Ocm of lead were used to reduce cosmic-ray induced background; at Nanjing University, in addition to a lead shield, a plastic scintillator-photomultiplier system was used as an anti-coincidence shield. The result of the addition was a reduction of background from 6cpm to 2cpm. An overall precision of both systems was ca 4%o, including a purely statistical uncertainty of ca 3%o.
For each measurement, ca 1 Og of wood were needed. Because of the narrow rings, except the 1928 ring, we had to combine 2, and sometimes 3 rings to obtain a sufficient specimen for one measurement. After being treated with the routine HC 1-Na0H-HC 1 procedure to remove resin, the samples were converted to CO2 and then to benzene. For one measurement, 5cc of synthesized benzene was used. The net count rate for a modern sample was 39cpm. We Forbush (1946) . A similar increase was also found by Burchuladze et al (1980) in their wine sample. Since our tree section was from Mackenzie Delta, only ca 10° from the north geomagnetic pole, we expect to observe a larger 14C activity increase in the tree ring than in the sample of Damon, Long and Willick. In Figure 2 we plotted 6 Z 4C values in the AD 1940-1945 rings, together with the measurements by Damon, Long and Wallick, by Burchuladze et al (1980) , and by Stuiver and Quay (1980) 1942 1944 1946 1948 1950 1952 1954 Year A.D. The variation of 014C values in the AD 1824-1880 rings of the Mackenzie Delta spruce shows an 11-year periodicity, anti-correlated with sunspot numbers. The magnitude of the variation is ca 100/oo. These results are in general agreement with those found in the 1881-1925 rings. To explain this magnitude, which is 3 to 4 times that found in tree samples from lower latitudes, we suggested that it is due to the combination of three factors: 1) the increase in the 14C production rate from solar maximum to solar minimum is 33% over the 60°-90° geomagnetic latitude range as compared to 11 % over the 0°-60° range; 2) the time scale of the transport of CO2 molecule across latitudes in the stratosphere is much longer than that from the stratosphere to the troposphere; 3) in the 60°-90°N geographic latitude region, the ocean surface area is only ca 30% of that of the land mass. Consequently, there is always a meridional gradient in atmospheric 14C concentration, the variation of which follows that in the stratosphere but with a damping in amplitude and delay in time. We feel that this explanation still holds, although the third factor may not be essential as we thought originally.
In a separate paper presented at this conference (Dai & Fan, 1985) (Dai & Fan, 1986 
